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(54) Quick change nozzle assembly for waterjet cutting 



(57) A quick change nozzle assembly for waterjet 
cutting has a nozzle body (20) separable from a nozzle 
cap (10), the nozzle body (20) providing a quick change 
assembly including a feed tube handle (40) making 



change possible without the use of tools, the separable 
nozzle body having included and aligned therein the re- 
quired nozzle wear components such as a wear insert 
(35) and a focus tube (20). 
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Description 

This invention relates generally to fluid jet cutting 
apparatus and more particularly to a waterjet nozzle as- 
sembly with quick change features. A typical nozzle as- s 
* sembly comprises a nozzle body, a nozzle tube, a jet 
orifice element, a wear insert and a focussing tube, the 
elements being generally centrally bored and disposed 
for longitudinal alignment of the bores substantially 
along an axis. In normal operation the jet nozzle, the io 
wear insert and the focussing tube occasionally require 
replacement. In the prior art this required complete dis- 
assembly of the nozzle requiring the use of tools and , 
the need for disconnecting the nozzle tube and abrasive 
inlet hoses connected to the nozzle body. is 

According to the present invention there is provided 
a quick change nozzle assembly for waterjet cutting 
comprising a nozzle tube, a nozzle body having an axial 
nozzle body bore; characterised by a nozzle cap having 
an axial cap bore therethrough, the nozzle tube being 20 
threading ly engaged in one end of said axial cap bore 
and the nozzle body being inserted and retained in anr 
other end of said axial cap bore, and there being an or^. 
ifice aligned in. one end of said nozzle body bore and 
said nozzle body having means for. rotation indexing 2s 
within said nozzle body bore and there being axial lock- 
ing means. 

. For a better understanding of the invention and tq. 
show how the same may be carried, into effect, reference 
will now be made, by .way of example, to the accompa- 30 
nying drawings, in which:- 

Fig. 1 is a cross -sectional side view of a quick as- ; 
sembly waterjet nozzle; 

35 

. Fig. 2 is a plan view of the waterjet nozzle; 



Referring first to Fig. 9 for understanding of the prior 
art, atypical prior art nozzle assembly comprises a noz- 
zle body containing a number of interconnected central 
bores into which the various components of the nozzle 
were assembled. For example, a nozzle tube 2, an ori- 



fice 3, a wear insert 4 and a focussing tube 5. In the case 
of abrasive waterjet cutting, an abrasive inlet 6 was pro- 
vided to permit the' abrasive particles to enter the water- 
jet stream emanating from the orifice and directed 
through the focussing tube. 5 to the workpiece being cut. 
The wear insert minimized damage to the nozzle body. 
.In use the orifice, wear insert and focussing tube require 
. frequent replacement. 

To accomplish this in the prior art it was necessary 
to disassemble the nozzle body from the nozzle tube 
. and the connections to the abrasive inlet. The individual 
components were then disassembled from the nozzle 
. body and replaced. This was relatively time-consuming 
and interfered with production rates. Further, it required 
the use of tools. and required some skill in assuring the 
proper orientation and alignment of the various compo- 
nents upon reassembly. 

Referring to Fig. 1 , the present quick change nozzle 
assembly is shown in cross-section. The assembly com- 
prises a stepped cylindrical. shaped nozzle cap 10 hav- 
ing an axial cap bore 11 therethrough. A nozzle tube 12 
is inserted in one end of the axial cap bore 11 and re- 
tained therein by means of a thread 1 3. The nozzle tube 
, 12 is in sealing engagement with the axial cap bore 11 
by means of an "O" ring 44. Inserted in the opposite end 
of the axial cap bore 11 from the nozzle tube end is a 
nozzle body 20. The nozzle body 20 has a nozzle body 
. bore 29 into which is inserted a focus tube 30 and a wear 
insert 35. The focus tube 30 and the wear insert 35 are 
retained within the nozzle body bore 29 by means of set 
screws 20 and 21 respectively. The nozzle body 20 Js 
further retained within the axial cap bore 11 by means 
of an interlocking step 23 on the nozzle body 20 and a 
locking land 24 on the nozzle cap 10. 

Orientation of the nozzle body 20 in the axial cap 
bore 11 is accomplished by means of a guide pin 22 
which co-operates with a guide groove 25 (best seen in 
Fig. 8). The guide pin 22 and the guide groove 25 co- 
operate to align the abrasive inlet in the wear insert 35 
with an abrasive inlet bore 41 contained in a feed tube 
handle 40. An orifice 15 is disposed in a small longitu- 
dinal orifice bore 1 6 within the nozzle body 20 for align- 
ment purposes and is compressed for retention be- 
tween the nozzle body 20 and the nozzle tube 1 2. 

Sealing of the various components is accomplished 
by means of a number of "O" rings, in particular "O" ring 
44 seals the nozzle tube in the threaded bore 13, "O" 
ring 46 is used to seal the threaded connection between 
the handle 40 and trie nozzle cap 1 0, "O" ring 47 seals 
the other end of the axial cap bore 1 1 and the nozzle 
body, and a pair of "O" rings 48, 49, seal the abrasive 
inlet within the axial cap bore 1 1 . 

As may be appreciated the handle 40, as best seen 
in Fig. 1 and 2, may be used to rotate the nozzle about 
the nozzle tube 12. A wrench flat 55 may also be pro- 
vided for this purpose but in the preferred embodiment 
the handle 40 may be used as a means of rotation. Fig. 
3 shows the assembly of components for the nozzle. 



Fig. 3 is a partially sectioned exploded assembly t 
view of the nozzle; 
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Fig. 4 is a cross-section of a nozzle cap; 

Fig. 5 is an underneath view of the nozzle cap; 

Fig. 6 is a plan view of the nozzle cap; 45 

Fig. 7 is a perspective view of the nozzle cap; 

Fig. 8 is a perspective view of the nozzle body; and 

50 

Fig. 9 is a cross-section of a typical prior art con- 
struction. 
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v In operation, the nozzle tube is normally fixed on an 
X-Y computer controlled carrier or the like and the noz- 
zle cap 1 0 is screwed onto the nozzle tube by means of 
the thread 13 ? The handle 40, which contains the abra- 
sive inlet bore 41, is attached to the nozzle body by 
means of a threaded connection 42. Referring to Figs. 

I to 8, to replace the nozzle components it is simply nec- 
essary to rotate the nozzle cap 1 0 by means of the han- 
dle thereby backing the nozzle tube 1 2 slightly out of the 
threaded bore 13. As best seen in Fig. 8, this permits 
the nozzle body 20 to be rotated within the axial cap bore 

II from the locked position 50 in the guide groove 25 to 
the unlocked and release channel position 51 in the 
guide groove as controlled by the guirje pin 22. ' ';' 

In trie unlocked position' the locking step 23 can 
clear the locking lands 24 of the nozzle cap permitting 
the nozzle body 20 to be removed. Once the nozzle 
body 20 is removed the orifice 15 may' be replaced in 
the orifice bore 16. If it becomes desirable to replace the 
focus tube 30 and/or the lock wear insert 35, the set 
screws 31 and 32 may be backed out of their respective 
threaded bores 33 and 34. This permits the fociis tube 
and the wear insert to be removed from the hozzle body 
bore 29. The design of the nozzle body 20' perm its as- 
sembly of the orifice 15 on the external top surface' by 
insertion of the nozzle stem 17 into the orifice bore 16._ 
This eliminates the need to fumble with alignment and 
insertion of the small nozzle part in a recess as is com- 
mon in the prior art. , 

To reassemble the hozzle, the wear insert 35 is in- 
serted in the nozzle body bore 29 and is aligned with the 
abrasive inlet 27 facing the abrasive inlet bore 41 . The 
focus tube is then inserted and clamped in place' by 
" means of the set screws 31 and 32. The nozzle body 20 
may then be reinserted in the nozzle 1 cap 10 by simply 
aligning the guide groove 25; release point 51 , with the 
guide pin and inserting the nozzle body into the nozzle 
cap. 

Once fully inserted, as controlled by the guide 
groove, the nozzle body 20 may be rotated to the lock 
position as controlled by the lock point 50 in guide 
groove 25. The locking step 23 with locking land 24 to 
secure the nozzle body 20 within the nozzle cap 1 0. The 
handle.40 may then be utilized to rotate the nozzle cap 
to increasingly threadingly engage the nozzle tube 12 
thereby clamping the orifice 15 securely between the 
nozzle tube and the nozzle body. 

It should be appreciated that in order to save con- 
siderable time in the replacement of the nozzle parts, a 
spare nozzle body may be assembled which may be 
Vapidly inserted in the nozzle cap as previously de- 
scribed. 



Claims 

i. "A quick change nozzle assembly for waterjet cutting 
comprising a nozzle tube (12), a nozzle body (20) 
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having an axial nozzle body bore (29); character- 
ised by a nozzle cap (10) having an axial cap bore 
(11) therethrough, the nozzle tube (12) being 
threadingly engaged in one end of said axial cap 

s bore (11) and the nozzle body (20) being inserted 
and retained in another end of said axial cap bore 
(11), and there being an orifice (15) aligned in one 
end of said nozzle body bore (29) and said nozzle 
body (20) having means (22,25) for rotation index- 

io ing within said nozzle body bore arid there being 
axial locking means (23,24). 

" 2. A nozzle assembly according to claim 1, wherein 
said axial locking means comprises a locking step 
is (23) formeri on said nozzle body (20) and an inter- 
■' ibckmgT locking land (24) formed on said cap (10). 

" '3: 'A nozzle assembly according to claim 2, wherein 
said locking step (23) and said locking land (24) are 
26 'interlocking in one relative rotary position between 
said nozzle cap (10) and said nozzle body (20) to 
' J " prevent separation of said nozzle cap and said rioz- 
'° 5 zfe bodyj and said locking step and said locking land 
l are positioned t6 pass each other in a second rela- 
ys '° M tive rotary' position between said nozzle cap and 
" IlJ " said nozzle body to permit separation and removal 
>r. . o u f £k jd nozzle body for said nozzle cap. 

4. A nozzle assembly according to claim 1 , 2 or 3, 
3d ' f ' tfi wherein said means for rotation indexing comprises 
a guidepih (22) in said axial cap bore (11 ) co-oper- 
' ating' with a 'guide groove (25) on said nozzle body 
(20). 

35 5. A nozzle assembly* according to claim 4, wherein 
said guide groove (25) is provided with a lock point 
(50) engaged in said one relative rotary position by 
said guide pin (22) and a release channel (51) in 
said second relative rotary position for release of 

40 v said guide pin to further permit separation. 

6. A nozzle assembly according to any one of the pre- 
ceding claims, wherein said nozzle body (20) and 
said nozzle cap (10) are provided with an aligned 

45 abrasive inlet (41). 

7. A nozzle assembly according to claim 6, wherein 
said abrasive inlet is provided with a projecting 
abrasive feed tube forming a handle means (40) for 

so rotating said nozzle cap (10) relatively to said noz- 
zle tube (12). 

8. A nozzle assembly according to any one of the pre- 
ceding claims, wherein said nozzle body bore (29) 

55 has a wear insert (35) and a focus tube (30) inserted 
therein. 

9. A nozzle assembly according to claim 8, wherein 
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said insert (35) and said focus tube (30) are remov- 
able from said nozzle body bore (29). 

1 0. A nozzle assembly according to any one of the pre- 
ceding claims, wherein said orifice (15) is inserted s 
in an external surface end of said nozzle body (20). 
in said one end of said nozzle body bore (29). 
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